Introduction
The determination of enzyme activities in whole yeast cells is hampered by the cell natural perme ability barrier to substrates and products. A number of permeabilization procedures allow the enzyme activities to be measured under conditions resembling the in vivo situation, i.e., in situ (King et al., 1991; Laouar et al., 1996). Previously we have shown that the permeabilization of the yeast cells with the nonionic surfactant Triton X -100 provided high efficiency in determination of acid and alkaline phosphatases (Galabova et al., 1993; Christova et al., 1996) . It has been shown that Tri ton X -1 0 0 increased, at the conditions applied the permeability of the cell to /?-nitrophenyl phos phate, the phosphatase artificial substrate. Furthermore, the detergent action did not affect intracellular structures such as vacuoles . Thus, the permeabilization of yeast cells with Triton X -100 allowed the determination of enzymes, which are retained in the cells and remained in natural surroundings.
The Saccharomyces cerevisiae alkaline phospha tases (A LPases) are products of two structural genes (P H 0 8 and P H 0 1 3 ). The work described in the present paper arose from the attempts to use cell permeabilization with Triton X -1 0 0 as an way to receive more infor mation about the alkaline phosphatase activity and its localization in Saccharomyces cerevisiae cells. Biochemical analysis of the localization of A L P ase was carried out as a supporting part of the study.
To avoid an interference of acid phosphatases, a strain defective of constitutive and repressible forms of acid phosphatases was used. Protein was determined by the method of B rad ford, using bovine serum albumin as a standard.
Materials and Methods

Strain
Permeabilization procedure was done as de scribed in previous works (Galabova et al., 1993 . Briefly, exponentially grown cells (A 570 of 1.8 = 2.98 ± 0.16 g dry cells/1) were centrifuged (6,000 x g, 10 min), washed twice and cell pellet was resuspended in Tris-HCl buffer (0.1m, pH 8.4). To 9 ml of suspension, 1 ml 1m solution of Triton X -100 was added. Assays were incubated with gentle shaking for 20 min at room temperature, centrifuged (3,000 x g , 10 min) and pellet was re suspended in a buffer to 10 ml.
Preparation o f subcellular fractions. Cell disin tegrates of an exponentially-grown culture was prepared as described in previous paper (G ala bova et al., 1996) and were subjected to differential centrifugation at 3,000 x g (10 min, 0 °C ), 11,000 x g (40 min, 0 °C ), and 108,000 x g (2 h, 0 °C). The last centrifugation was done in Beckman LM ultracentrifuge (SW 55 Tj rotor). Supernatant and pellet fractions were separated and tested for the presence of alkaline phosphatase activity and pro tein content.
D EAE-chrom atography. A sample of superna tant of centrifugation at 3,000 x g was dialyzed against 20 mM Tris-HCl buffer, pH 8.4 (buffer A ) and was loaded on a D EA E-cellulose (D E -52) col umn ( 1.8 x 10 cm) equilibrated with the same buffer. Elution of the A LPase was achieved by a linear NaCl gradient ( 0 -0 .6 m , 60 ml) in the initial buffer. Fractions of 1.2 ml were collected at a flow rate of 25 ml.
Electron microscopy and ultracytochemistry. The samples, treated and non-treated with Triton X - Table I show that the highest specific phospha tase activity was found in the 100,000 x g pellet (membrane-associated fractions). The increase of specific /?NPP-ase and Ser-Pr ase activities when compared to the initial activities is more than 200-fold and 500-fold, respectively. This indicated that the specific and nonspecific alkaline phosphatase activities are located in vacuoles and their mem branes.
Ultracytochemical localization o f pNPPase activities. The observations of ultrathin sections clearly showed the reaction product in the form of com bined electronically fine and, in some cases, rela- tively coarse and dense lead phosphate precipi tates (Fig. 2 a,b) . Such precipitates in form of amorphous irregular granules localized on the sur face of the vacuolar membranes as well as inside the vacuoles can be observed (Fig. 2 a,b) . Reaction products on the vacuolar inclusions were estab lished as well. In a few cells electron-dense gran ules were located on cell walls as can be seen in Fig. 2 a. Single deposits of the reaction product were found in the cytoplasm and cytoplasmic membranes (Fig. 2 b) . Specific deposition of the reaction product within the control specimens (Fig. 2 c) and in non-treated with Triton X 100 cells as well (Fig. 2 d) can not been observed.
Discussion
Under the conditions used, the cytochemical distinction of both phoshatases in S. cerevisiae 257, a non-specific A L P ase and pNPP-specific A L Pase, was not possible. Two observations indi cated, however, that the registered activity is mainly non-specific A LPase: i) specific A LPase presents in the yeast cells as a minor activity com pared to the non-specific A LPase (Fig. 1) and, ii) at the concentrations of Mg2+ used the activity of specific A L P ase is a low. It is well established that p h o 8 A LPase is a vacuolar enzyme (Wiemken et al., 1979) . There was, however, some discrepancy as to association of A LPase with the vacuolar membrane. By some reports the enzyme does not appear to be membrane bound ( Uchida et al., 1985) while cytochemical analysis reported by other authors (Clark et al., 1982) revealed that the enzyme associates exclusively with the vacuolar a membrane. A LPase activity has been detected also in microglobules inside the nucleus, in the cy toplasm, in the membrane vesicles, and in the per iplasm (Vorisek, 1989) . Biochemical analysis of the fractionated cell disintegrates conducted in this 
